Abstract
INTRODUCTION
Leukemia related protein 16 gene (LRP16), localized on chromosome 11q12.1, is an important estrogenresponsive gene [1] [2] [3] [4] [5] . It has been found expressed at a high level in testicles, ovaries and mucosa of colon, at a moderate level in prostate, small intestine, spleen and thymus, and at a low level in peripheral blood leucocytes [2, 3] . LRP16 is also an estrogen receptor alpha (ERα), coactivator [6] , and it may play an important role in ER signaling pathways. Since gastric cancer is the second leading cause of cancer-related death worldwide [7] , it is important for us to assess its prognosis according to the expression of some markers. It has been reported that ER is expressed in gastric cancer [8] , but no reports have ever evaluated the expression of LRP16 gene in gastric carcinoma so far. In this study we retrospectively analyzed the relationships between the expression of LRP16 and clinicopathological factors in 336 Chinese patients with gastric cancer. 
MATERIALS AND METHODS

Biopsy specimens
Immunohistochemistry
All samples were fixed in 10% buffered formalin and embedded in paraffin. Sections were cut 4 µmol/L thick from wax blocks, mounted on to APES-coated glass slides. Slides were deparaffinized in xylene twice for 10 min, rehydrated through graded ethanols to distilled water before incubation for 10 min with 3% hydrogen peroxidase-methanol to inhibit endogenous peroxidase activity, and heated in 0.01 mol/L citrate buffer (pH 6.0) in a microwave oven for 5 min at 100℃ after reaching boiling point for antigen retrieval. Then the slides were taken out of microwave oven to be cooled at room temperature for 15 min. After incubating for 20 min in a blocking solution containing 10% normal goat serum in PBS, sections were incubated at 4℃ overnight in a humidified chamber with rabbit polyclonal antibody to human LRP16 (recognized and isolated in 1999 by Department of Molecular Biology of our hospital) diluted 1:400 in blocking solution. The sections were rinsed in PBS and incubated for 30 min with biotinylated secondary antibody (Poly peroxidase anti-mouse/rabbit IgG, Zymed). After washing in PBS, the sections were then incubated for 30 min at 37℃. 3,3'-Diaminobenzidine was used as the chromogen. Slides were counterstained for 3 min with hematoxylin solution. Normal ovarian tissue was used as a positive control for every lesion, whereas the primary antibody was replaced by PBS as a negative control.
Evaluation of score
In scoring LRP16 protein expression, both the extent and intensity of immunopositivity in the cell nucleus were considered. The intensity of staining was scored as follows: 0, negative; 1, weak; 2, moderate; 3, strong. The extent of staining was scored as follows: 0, < 5%; 1, > 5%-25%; 2, > 25%-50%; 3, > 50%-75%; 4, > 75% of the cells in the respective lesions. The final score was determined by multiplying the intensity of staining and the extent of staining scores, yielding a range from 0 to 12. Scores 9-12 were defined as preserved or strong staining pattern (++), 5-8 were defined as weak staining pattern (+) and 0-4 were defined as markedly reduced or negative expression (-).
Statistical analysis
For the statistical analysis, SPSS 13.0 for Windows (SPSS Inc, Chicago, Illinois) was used. The clinical variables were analyzed with the χ 2 test. The survival rates were calculated by the Kaplan-Meier method, and the outcomes of treatment were evaluated with the logrank test. Finally, multivariate analysis was performed to determine the independent prognostic factors by Cox proportional hazards regression model. P < 0.05 was considered statistically significant. (Figures 1 and 2 ). LRP16 protein was localized mainly in the nucleus of cancer cells or normal epithelial cells. A greatly significant difference was found in the expression of LRP16 protein between gastric carcinoma and normal gastric mucosa tissues (χ 2 = 14.929, P = 0.001).
RESULTS
LRP16 expression in gastric carcinoma
Relationships between LRP16 expression and histological grade, clinical stage and prognosis
The proportion of LRP16 expression showed an increasing trend from smaller tumor to bigger tumor. Significant positive correlations were found between Figure 1 Positive LRP16 expression in gastric adenocarcinoma (IHC, × 400). The case received 3 scores (strong) relating to intensity of staining, and 3 scores (> 50%-75%) relating to extent of staining. Thus the final score was 9, which was defined as strong staining pattern (++).
4834 .804, P = 0.001) ( Table 1) . Moreover, followup data showed that there was a significant difference in median survival time between the carcinomas with LRP16 expression (27 mo) and those without (48 mo), and the overall 5-year survival rate (45.8%) of the LRP16 positive group was better than that of the LRP16 positive group (39.1%) (Log rank = 31.64, P = 0.001) (Figure 3 ).
LRP16 expression and Cox proportional hazards model
By Cox proportional hazards model, age, tumor size, histological type, depth of invasion, lymph node metastasis, and distant metastasis were proved to be statistically significant, but LRP16 was not an independent prognostic indicator ( Table 2) .
DISCUSSION
LRP16 was originally isolated from lymphocytes in order to identify a leukemia relapse-related gene, but there was no difference between patients primarily diagnosed with acute myeloid leukemia (AML) [9] . Later some studies demonstrated that LRP16 gene plays an important role in the carcinogenesis and progression of hormonedependent breast cancer [5, 6] . LRP16 overexpression markedly promoted the proliferation of MCF-7 human breast cancer cells by promoting G1/S transition through increasing the cyclin E and cyclin D1 protein level [4, 6] . On the contrary, suppression of LRP16 gene The case received 1 score (weak) relating to intensity of staining, and 0 scores (< 5%) relating to extent of staining. Thus the final score was 0, which was defined as negative expression (-). expression inhibited MCF-7 cell growth and sensitized tumor cells to radiation [10] . It has been proposed that estrogen affects the expression of LRP16 gene, and its expression was strongly dependent on the estrogen activities [9, 11] . However, ectopic expression of LRP16 in ERα-negative cells has no effect on proliferation [6] . Among breast cancer patients, LRP16 expression was significantly correlated with tumor size, lymph node metastasis, and clinical stage [12] . Clinical data has shown that LRP16 is overexpressed in primary breast cancer samples compared with their matched normal tissues [12] . In our study, LRP16 expression is in relation to tumor size, depth of invasion, lymph node metastasis, distant metastasis and TNM stage. The expression of LRP16 in carcinoma is significantly higher than that in normal mucosa. Two types of ERs, ERα and ERβ, have both been identified in non-cancerous and cancerous gastric tissue [13, 14] . Therefore, we propose that LRP16, a coactivator of ERα, may have a similar function on gastric cancer as on breast cancer. Activation of the ER signaling pathway plays important roles in multitissue development [15] [16] [17] [18] , which implies that LRP16 may display an important function in ERα target tissue development.
In conclusion, LRP16 protein may play an important role in the carcinogenesis, progress and prognosis of Chinese gastric carcinoma and LRP16 expression detected by immunohistochemistry may be a simple and useful molecular marker to predict the prognosis in gastric carcinoma patients. The association between LRP16 and ER in gastric cancer development needs to be further investigated, from which LRP16 targeting with anti-estrogen therapy may be applied in gastric cancer patients.
COMMENTS
Background
Gastric cancer is the second leading cause of cancer death worldwide and it is important for us to assess its prognosis according to the expressions of some markers. The expression of LRP16 may be associated with invasion, metastasis and prognosis of gastric cancer. Therefore, LRP16 may play a significant role in the evolution of gastric carcinoma.
Research frontiers
LRP16 is an important estrogen-responsive gene. Some studies have demonstrated that LRP16 gene plays an important role in the carcinogenesis and progression of hormone-dependent breast cancer. It has also been reported that ER is expressed in gastric cancer, but no reports have evaluated the expression of LRP16 gene in gastric carcinoma so far. In this study the authors retrospectively analyzed the relationships between the expression of LRP16 and the clinical and pathological factors for Chinese patients with gastric cancer.
Innovations and breakthroughs
Recent reports have demonstrated the important roles of LRP16 in in vitro cell studies. Particularly in breast cancers, LRP16 is over-expressed. This is the first study to report that LRP16 is also over-expressed in gastric carcinoma. Furthermore, our study shows that LRP16 expression is in relation to tumor size, depth of invasion, lymph node metastasis, distant metastasis and TNM stage in gastric cancer.
Applications
The LRP16 expression status detected by immunohistochemistry may be a simple and useful molecular marker to predict the prognosis in gastric carcinoma patients.
Terminology
LRP16, Leukemia related protein 16 gene, localized on chromosome 11q12.1, is an important estrogen-responsive gene. It has been proposed that the expression of LRP16 gene is strongly dependent on the estrogen activities. LRP16 gene plays an important role in the carcinogenesis and progression of hormonedependent breast cancer. Estrogen receptors (ERs), including ERα, ERβ and the recently discovered ERβcx, have been identified in non-cancerous and cancerous gastric tissue. The biological mechanisms behind this are not yet clear.
Peer review
The authors examined the expression of LRP16 protein, and the possible relationship between LRP16 expression and clinicopathological indices in gastric carcinoma patients. It revealed that the expression of LRP16 might be associated with invasion, metastasis and TNM stage of gastric cancer. The results are interesting and may provide us with a new molecular marker to assess the prognosis of gastric carcinoma.
